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Outline

 DES supernova (SN) strategy paper

 SNANA: SN analysis package

 DES SN survey strategy

 Summary & conclusions
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DES-SN Survey Strategy Simulations Paper

http://des-docdb.fnal.gov:8080/cgi-bin/ShowDocument?docid=2685
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SNANA: SuperNova ANAlysis package for DES

 Also used by SDSS & LSST

 Software suite for simulating and fitting SN light curves 

 Motivation was a more accurate and complete study of DES-SN capabilities 
including DES CCD and filter characteristics, CTIO sky fluctuations using 
Essence data inputs, dust extinction effects, etc.

 Uses various models (e.g., MLCS2k2, SALT-II, stretch, etc.)

 Models and fits both Ia and non-Ia SNe 

 Public URL:     http://www.sdss.org/supernova/SNANA.html

   (currently forwards to http://sdssdp47.fnal.gov/sdsssn/SNANA-PUBLIC) 

R. Kessler (U. Chicago), J. P. Bernstein, S. Kuhlmann, & H. Spinka (ANL)
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Transmission Comparison to SNLS
SNLS data from Regnault et al 2009, A&A., 506, 999

J. P. Bernstein – DES SN Strategy – April 16, 2010



6

DES Supernovae

 DES time allocation fixes total supernovae (SNe) exposure time

– 1260 hr planned (73% non-photometric) over 5-year survey

– maximal use of non-photometric time (~920 hr) planned

 Considered time per field & number of fields:

– ultra-deep strategy (3 square degrees = 1 DES field)

– deep strategy (9 square deg.)*

– shallow but wide strategy (27 square deg.)

– hybrid strategy, e.g., 2 deep + 3 wide (15 square deg.)

 Hybrid griz strategy is the current favorite (more later)

* Highlighted in DES DOE proposal

J. P. Bernstein – DES SN Strategy – April 16, 2010



7

Currently Favored DES-SN Fields

From a study by Peter Nugent 

 Chosen to maximize:

– visibility from DES site
– past observation history
– visibility from, e.g, Hawaii
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Example DES Simulated SN Ia Light Curves
Redshift 0.50 Redshift 0.74 Redshift 1.07

g band

i band

z band

r band

g band: 400 – 550 nm

r band: 560 – 710 nm

i band: 700 – 850 nm

z band: 860 – 1000 nm

Redshift 0.25

Deep;
Wide = 
Deep/3
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Number of SNe and Selection Efficiency
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True Distance Recovery
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Photometric Redshifts

(used at the catalog level)
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w/ host prior
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Updated Spectroscopic z Cutoff Plot
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Input Core Collapse SN Rate & Relative Fractions
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Forecasted Contamination
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SNANA IR Simulations
 New IR model for SNANA: mlcs2k2.IR paper

– UBVRIYJHK filters

– uses UBVRI data from mlcs2k2.v006b

– vectors by J. Marriner, currently -10 to +71 days only

– uses new 9-filter genmag_mlcs.c routine

– UBVRI works as mlcs2k2.v006b if YJHK templates do not exist
 NB: A

V
-prior dominates YJHK fits b/c sim has no lever arm on color

 IR sims & DES-SN sim paper

– introduce VIDEO connection & show SNANA IR capability

– branch full IR study off in separate paper

– IR meaty subject (e.g., Alex Kim's preliminary IR SNR results)

– allows for our VIDEO external collaborators to be co-authors 
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Systematic 
Studies

 Zeropoint shifts

– 0.01 (DES spec) leads to 0.03 change in w

– linear: 0.02 (too large) leads to 0.06 change in w

 Other systematics still under evaluation

– mostly “community-wide”, e.g., dust, with many working to reduce

– we can improve zeropoint systematic with PreCam
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Example DES+ VIDEO SN Ia Light Curves
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Example DES+VIDEO SN Ia Peak Mags & SNR
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Summary & Conclusions

 DES will compile a sample of ~3000 well-measured SNe to z~1

 Hybrid strategy of “deep” and “wide” fields currently favored

 Simulated DES photoz performance encouraging

 Contamination significant but manageable

 DES-SN Strategy simulation paper nearing submission

 Ongoing/Future work

– further systematics studies

– optimization of griz exposure time split

– model spectroscopic follow-up strategy

– follow-on DES+VIDEO IR SN paper
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